Objective. Assess the Regional Extension Center (REC) program's progress toward its goal of supporting over 100,000 providers in small, rural, and underserved practices to achieve meaningful use (MU) of an electronic health record (EHR). Data Sources/Study Setting. Data collected January 2010 through June 2013 via monitoring and evaluation of the 4-year REC program. Study Design. Descriptive study of 62 REC programs. Data Collection/Extraction Methods. Primary data collected from RECs were merged with nine other datasets, and descriptive statistics of progress by practice set ting and penetration of targeted providers were calculated. Principal Findings. RECs recruited almost 134,000 primary care providers (PCPs), or 44 percent of the nation's PCPs; 86 percent of these were using an EHR with advanced functionality and almost half (48 percent) have demonstrated MU. Eightythree percent of Federally Qualified Health Centers and 78 percent of the nation's Crit ical Access Hospitals were participating with an REC. Conclusions. RECs have made substantial progress in assisting PCPs with adoption and MU of EHRs. This infrastructure supports small practices, community health cen ters, and rural and public hospitals to use technology for care delivery transformation and improvement.
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hospitals ( Jha et al. 2010 ) and 13 percent of physicians practicing in ambula tory settings had adopted at least a basic EHR (DesRoches et al. 2008) . Small practices and critical access hospitals (CAHs) historically have lower rates of EHR adoption (Mostashari, Tripathi, and Kendall 2009) , raising concerns of a "digital divide" in access to health IT among rural and underserved popula tions.
The Health Information Technology for Economic and Clinical Health (HITECH) Act of 2009 spurred the adoption of health IT by offering financial incentives and technical assistance for the adoption and meaningful use (MU) of EHRs as well as the exchange of health information (Blumenthal 2010) . HITECH appropriated $2 billion to Office of the National Coordinator (ONC) for health IT, and the Secretary of Health and Human Services dele gated authority to ONC to establish the health IT Regional Extension Center (REC) program. The $720 million REC program was designed to provide assistance and information on best practices to accelerate efforts to adopt and optimize the use of EHR technology to improve the quality and value of the health care delivery system. The fundamental goal of the REC program was to assist at least 100,000 providers with the technical and organizational barri ers encountered during health IT implementation and optimization (Blumen thal 2011a). Main implementation tasks included needs assessment, product selection, and assistance with the project management involved in installing an EHR system (Maxson et al. 2010) . Two prior extension programs that sup ported EHR adoption in ambulatory care demonstrated that practice needs vary widely, particularly with regards to optimizing health IT for quality improvement (Mostashari, Tripathi, and Kendall 2009) , and there may be a need for extensive outreach (Samantaray et al. 2011 ) and sustained technical assistance, practice facilitation, and practice coaching, particularly in small under-resourced physician practices (Ryan et al. 2013) .
Many practices lack the resources to manage the business and practice changes needed to improve care by optimizing health IT , so practices that had already adopted EHRs were also eligible for REC assistance with optimization. Practice coaching aims to "train the trainer" and Lessons for Health Care Transformation help practices and CAHs build adaptive reserve (Nutting et al. 2009 ) and capacity for learning and change management, to reduce practice disruption and fatigue Grumbach, Bainbridge, and Bodenheimer 2012) . Practice facilitation and coaching help providers improve care (Nagyk aldi, Mold, and Aspy 2005) and implement evidence-based guidelines (Baskerville, Liddy, and Hogg 2012) .
This article describes the REC program's success in reaching the 100,000 targeted providers in the first 3 years of the program, as well as the progress of REC-participating providers in adopting and meaningfully using EHRs.
Regional Extension Center (REC) Program
The REC program was funded first to assist priority providers that serve underserved populations to prevent a widening of the digital divide, then to serve as a national infrastructure to disseminate best practices throughout the health care system (Maxson et al. 2010; Blumenthal 2011a) . Priority REC pro viders include those in small practices, community health centers, and rural and public hospitals (HITECH 2009) .
In 2010, ONC awarded 62 cooperative agreements to 60 local organiza tions to support the adoption of EHRs and demonstration of MU, with addi tional supplemental awards to further assist rural and CAHs (see Appendix SA2A for program launch details). A diverse group of existing and some newly formed not-for-profit organizations with expertise in EHR adop tion received REC funding, including health IT research and consulting orga nizations, universities, quality improvement organizations, and health center controlled networks. RECs were awarded support largely on the size of the provider population they sought to support, ranging from 525 to 6,000 pro viders and monetary awards averaging $11.6 million, ranging from $4.5 to $29.9 million. Building on the lessons from previous extension services in agriculture (Birkhaeuser, Evenson, and Feder 1991; Umali-Deininger, Umali, and Schwartz 1994) and manufacturing (Oldsman 1996; Hallacher 2005) , flexibility was built into the REC program. REC grantees were allowed to leverage existing provider networks by subcontracting and partnering with other organizations such as state and local medical societies, independent pro vider associations (IPAs), and hospital referral networks. The main activities undertaken by RECs were tailored to address barriers and local market condi tions of targeted providers in three domains: technical, organizational, and economic (Blumenthal 2011a) .
Regional Extension Center grantees were supported by four main knowledge management and business intelligence (BI) tools. The Health Information Technology Research Center (HITRC) online learning portal provided access to tools and resources for REC staff, supporting rapid-cycle spread of innovative approaches to challenges faced by RECs and enrolled providers. The Learning Management System (LMS) provided online train ing to REC staff on key issues such as vendor selection, workflow redesign, and project management. The online Customer Relationship Management (CRM) tool enabled RECs to track provider progress on programmatic mile stones. Finally, the National Learning Consortium (NLC) facilitated commu nities of practice among REC grantees, to disseminate best practices and support discussions about optimizing the use of health IT.
METHODS

Primary Data Collection
Administrative data from the REC program's Customer Relationship Man agement (CRM) database were merged with nine other data sources to con struct the analytic file used in this study. To receive reimbursement from ONC, RECs were required to submit data to the CRM on demographics and practice characteristics of enrolled providers, in addition to progress on three major milestones: enrollment with the REC program, implementation of an EHR ("go live"), and demonstration of MU (ONC 2013) . Enrollment counts included only active providers and facilities, excluding those that had disenrolled.
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As of July 2013, there were over 1,200 CRM users and more than 1.7 million data elements across all 62 RECs. The train-the-trainer model was used to support CRM end users, with two CRM Leads designated at each REC attending regular webinars and in-person meetings. ONC's BI team conducted regular validation activities to detect data outliers and inconsisten cies, requesting further clarification from RECs where necessary. In response to evolving REC operational needs, a Change Advisory Board comprised of five REC leads and three ONC staff processed requests for CRM improve ments, and tested new functionalities before introducing system-wide changes. The CRM also contained optional capabilities used by some RECs, including project management, provider outreach management, and the ability to track specific challenges practices are facing as they work towards achieving MU. This ability to track challenges faced by REC-enrolled providers in primary, Lessons for Health Care Transformation secondary, and tertiary categories was added in response to REC grantees' requests for tools to identify and track barriers related to health IT adoption and MU.
Secondary Data Sources
Nine additional datasets were used in this study: four from the Centers for Medicare and Medicaid Services (CMS), three from the Health Resources and Services Administration (HRSA), one from The Flex Monitoring Team university consortium, and a dataset collected by SK&A Information Services (details available in Appendix SA2D). Additional data sources were merged with the CRM to add information on urban/rural characteristics, whether the area was medically underserved, provider and practice characteristics, and whether providers were participating in EHR Incentive Programs and delivery system transformation programs. When enrolling new practices, RECs assigned practice setting based on definitions specified in the REC program funding opportunity announcement. ONC reimbursement was only available for providers in settings defined as a priority within the announcement. These are provided in Appendix SA2B. ONC performed an additional level of matching to further identify practice settings as Federally Qualified Health Centers (FQHCs), using a list down loaded from the HRSA data warehouse (methods described in Heisey 
Analysis
Descriptive statistics were calculated in the aggregate as well as stratified by state, REC, urban/rural location, location in an HPSA, provider type, and practice setting. Penetration rates were calculated using REC enrollment data against the universe of providers and facilities from SK&A, the CMS Certified Hospital List for CAHs, and lists of small rural hospitals and FQHCs from HRSA. Analysis was executed with SAS, version 9.3 (SAS, Cary, NC, United States).
RESULTS
As of June 2013, the REC program has exceeded its target of enrolling and assisting more than 100,000 primary care providers with adopting EHRs. RECs have enrolled a total of 133,922 PCPs across nearly 30,000 practices with enrollment ramping up in the third quarter of 2010 and continuing to increase steeply through 2011 (Figure 1 ). Around 80 percent of REC-enrolled PCPs (115,729 providers) had an EHR installed and were routinely using the technology. While some providers had an EHR installed before REC assis tance commenced, almost all required system upgrades or requested a full EHR replacement to implement Certified EHR Technology (CEHRT) to reach MU. RECs support provider's adoption of Certified EHR Technology and richer functionality of MU, including clinical quality reporting, e-prescrib ing and medication reconciliation to improve patient care and successfully demonstrate the MU stage 1 criteria. As of June 2013, almost 50 percent of all REC-PCPs had demonstrated MU of certified EHR technology. This propor tion is expected to grow as the REC program pivots in the latter half of the pro gram from the initial focus on outreach, enrollment, and EHR implementation to assisting providers with MU and using health IT for clinical transformation. Table 1 examines REC penetration by practice characteristics and prac tice setting. Nearly half of the nation's 300,000 total PCPs were enrolled with Lessons for Health Care Transformation The progress of REC-enrolled providers toward EHR adoption and MU varied across locations, practice settings, and provider types ( Table 2 ). The progress of urban and rural PCPs appeared similar, with 86 percent and 87 percent live with an EHR, respectively, and 48 percent and 47 percent demonstrating MU. Primary care physicians in HPSAs were making slower progress, with 82 percent using EHR technology and 39 percent demonstrat ing MU. 
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Almost 49,000 primary care providers in small practices were enrolled with an REC, and 84 percent were live with an EHR. An additional 20,183 PCPs in practice consortiums were participating, and 90 percent were using an EHR. Robust progress to MU was seen among providers in small primary care practices and practice consortiums; 52 and 58 percent had demonstrated MU, respectively. Over 90 percent of FQHC providers participating with an REC were live with an EHR (92 percent), and 38 percent had attained MU. Over 80 percent of REC-enrolled providers in other underserved settings were live with an EHR, including rural health clinics, CAHs and small rural hospitals, and public hospital outpatient departments. RECs were working with over 80 percent of FQHCs (Heisey-Grove et al. 2013 ) and 1,164 CAHs and rural hospitals (73 percent of all CAHs and 41 percent of all small rural hospitals; Heisey-Grove et al. 2012) .
Of the PCPs supported by RECs, 101,584 were physicians, 20,437 were nurse practitioners, 9,553 were physician assistants, and 1,955 were certified nurse midwives. The proportion of providers live with an EHR ranged from 86 to 89 percent. Over half of REC-enrolled primary care physicians had attained MU (52 percent), while the proportion for nonphysician providers ranged from 33 percent for certified nurse midwives to 37 percent for physi cian assistants. Nearly 10,000 specialists from 38 different specialties were also enrolled in their local REC (data not shown).
Electronic health record adoption among REC-enrolled providers var ied by state (Figure 2 ). EHR adoption rates exceeded 70 percent in 50 states and the District of Columbia. In 24 states and American Samoa, EHR adop tion rates were 90 percent or above. See Appendix SA2C for adoption and MU milestones by state, as well as milestone achievement by each REC.
DISCUSSION
The REC program has made significant progress toward the HITECH goals of assisting primary care providers with the adoption and MU of EHRs. These findings indicate strong penetration of the REC program in outreach and enrollment, particularly among providers in rural and underserved settings (Samuel et al. 2013) . Most REC-participating providers have adopted EHRs and nearly half have demonstrated MU. A recent study found providers work ing with RECs were 2.3 times more likely to have received incentive funds through Centers for Medicare and Medicaid Services' EHR incentive program (U.S. Government Accountability Office 2012). Lessons for Health Care Transformation In meeting the REC program's initial outreach and EHR adoption goals, significant challenges with changing local markets, diffusion of innova tive practices, and coordination with partners were identified. In addressing these challenges, the REC program has relied on three foundational strategies: (1) responsiveness to the marketplace using adaptive BI, (2) developing infra structure for rapid cycle improvement and diffusion of innovative practices and lessons from early adopters, and (3) partnerships and collaboration. Les sons learned from these strategies can inform policy interventions and future extension center and health care transformation initiatives in the United States and abroad.
Using BI Tools to Be Responsive to Local Markets
Regional Extension Centers used data collection via BI tools for situational awareness of local markets. BI allows RECs to develop targeted, locally relevant solutions to provider challenges, smoothing the transition to MU. Commonly reported challenges to MU included incorporating the Clinical Summary into practice workflow; EHR template issues; provider resistance; making accommodations for non-English speakers; and additional printing and mailing expenses. BI tools create a systematic way to track and respond to challenges faced by these diverse providers. Through this process, providers reported the Clinical Summary requirement to be one of the most challenging MU measures, impacting providers across all practice settings. Using BI, resources and tools were tested, revised, and disseminated among all RECs, then made publically available on HealthIT.gov. As new challenges emerge, systematic data collection and analytics help preempt large-scale issues with timely interventions, adaptable to local organizational and cultural needs. This aggregation of issues and dissemination of resources using BI can increase the adaptive reserves of individual practices and REC staff support ing their efforts (Nutting et al. 2009 ).
Infrastructure for Diffusion of Innovative Practices Using Knowledge Management and Learning Collaboration
RECs utilized real-time performance monitoring and multimodal situational awareness to guide and inform the program, as well as support the diffusion process. Communities of practice utilize common processes and can develop customized CRM reports to bring on-the-ground experience from individual RECs to share success areas, identify barriers, and develop solutions. These efforts aggregate and inform individual interactions in provider offices, and similarly are instructive to REC and ONC leadership of technical assistance gaps and opportunities to improve interventions.
Partnership and Collaboration
To effect large and wide-scale implementation of EHRs among PCPs, RECs have relied on federal partners to coordinate efforts across stakeholders instead of intervening separately across multiple agencies to achieve collective impact (Kramer and Kania 2011) . For example, the REC program has worked with partners to align existing federal, state, and local resources and programs with a special focus on rural providers. Within the U.S. Department of Agri culture, ONC has mobilized resources to connect rural health care providers with capital loan programs to support their acquisition of health IT. In partnership with the Departments of Labor and Education, rural health IT job Lessons for Health Care Transformation search and training services are being expanded. In support of the Federal Communications Commission's efforts to expand rural health care provider access to robust broadband, ONC has facilitated RECs' understanding of and participation in the Federal Communications Commission's Healthcare Connect Fund.
Continuing to Support Health Care Transformation
Building on lessons learned with MU of EHRs, RECs are positioned to assist providers with new care delivery and payment reform programs; many of which include MU measures as program milestones or requirements. RECs enable accountable care by helping providers electronically measure and report on evidence-based clinical quality measures for improved quality at the point of care. RECs also assist providers with participating in health information exchange for improved and coordinated care, safer transitions of care, population health management, and interfacing with public health infrastructure such as immunization registries. RECs help providers commu nicate with patients and families using technology, such as patient portals, for informed and inclusive decision making. Providers also utilize REC assis tance to make the clinical and workflow changes necessary for medical home recognition.
RECs are supporting PCPs, specialists, and state governments with new care delivery and payment reform programs such as Accountable Care Orga nizations (ACO), the Million Hearts program, and Patient Centered Medical Home initiatives. For example, one East Coast ACO partnered with its local REC to receive additional technical support with data analytics, which required matching over 1,000 providers to beneficiaries and extracting quality data from the EHRs and paper-based charts. The REC then conducted inoffice analytical review of both the EHR and paper-based records. Once reviewed and analyzed, the abstracted quality data were entered into Medi care's group quality reporting system, which generated real-time analysis that was necessary for quality improvement, generating a report card, and educat ing physicians in the ACO.
This study has several limitations. Data were self-reported and may be biased from inconsistency with reporting, missing data, and data entry error. Date ranges of available data sources varied. In addition, errors could have occurred during the process of identifying FQHC, CAH, and small rural hos pitals in the CRM. However, the two-step validation process for determining these practice settings minimizes the potential for this type of error. While these findings suggest REC assistance contributed to higher EHR adoption, this study was not designed to disentangle the impact of the program on EHR adoption and MU from the contributions of other factors, such as EHR Incentive Programs.
CONCLUSION
The REC program is making substantial progress in enrolling providers and supporting EHR adoption and MU among providers that historically have had lower rates of EHR adoption. Evidence indicates the REC program is the largest coordinated effort to build a national infrastructure capable of integrat ing and improving health care through supporting providers in technology adoption, change management, and clinical improvement. With hands-on practice facilitation and coaching, RECs are addressing key practice-level challenges through timely response to the marketplace, infrastructure for rapid-cycle improvement and diffusion, and collaboration with local partners. As change agents, RECs are responding to providers' needs with outreach, education, technical assistance, and practice coaching. RECs are focused on supporting all providers, especially small practices, community health centers, and rural and public hospitals with not only health IT adoption, but technol ogy for care delivery transformation and improvement.
